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the period of great,cst inbensity of the Aleutian LOW. 
Moderate to fresh gales occurred in tho Gulf of Alaska 
on several clays-at the head of the gulf on the St,li, 10t.h, 
l l th ,  17th, and lSth, as observed by the American S. S. 
h70rtfi.uwt6rn; and over bhe south-central and eastern 
portions on the lst, Sth, and 33d. The Aleutian off- 
shooting LOW which caused tlie gnlrs on the 8t.h passed 
into the Canadian Nort,hwest. on the 9th. 

Northwest gales occurred near the coa.st> of Ctilifornia 
on the 5th and 6t,h, and rising as they did t,o a forcc nf 
10, as noted by the Aniericnn S. S. 11. 8'. A I ~ ~ r l e r ,  con- 
stituted the st,rongast winds of the month outside of t,he 
Tropics. Moderate northeast gales also occurred near t.he 
same coast on t,he 21st., and fa.rt.lier a t  sen on t.he San 
Francisco-Hawaii r0ut.e on t . 1 ~  20th mid 221. 

INDIAN AND S O U T H  PACIFIC OCEANS 
By ALBERT J. kfC'C'ITp.DY, JR. 

Arab ion. A'ra .-Wen t,her reports rcccivctl frnm resarls 
t,liat crosscd the :irii.linn Seri during July intlicntc i i  
moderate activity of the southwrst nioiisoon in t.1i;i.t 
month. The arerage wind forco a'as 5, and nioclcrate t.o 
fresh gales were espericnccd on sonicwli-hat more t,liaui 
one-fourth of the days. 

The Dutch S. S. &./indo, C h  )t,. R. Borst, Sucz t.o 

southwester? gale accoiiipanied by high seas. Mr. W. 
J. Klijn, o >serow, report,s that. t.lie Ii:i\vest pressure 
observed wis 39.66 inchcs (unccirrcct ed) , occurring. n.t 

Tlie wind iik t.liis t,ime 

fresh SW. breeze. 
On the same c1:tt.e t.lie Brit,ish S. S. Rttnc7;#, Capt.. 11. 

J. Cnse, Colonibo to Port, Sudti.11, encount~ered n south- 
westerly gale in 5" 61' N., 59O 25' E. Mr. A. Horey, 
third officer, st.nt.es t.liat t.he lowest barometer, 39.83 
inches, was recorded about 3 p. ni. on t.he Gth. The 
wind at  this time was SW., force 7, tbence increased to n 
fresh gale on the following day, acconi xnied by high 

Colombo via Djibouti, encount.erec \ on the 6th n moderat,e 

. ni., in 13O 3'7' N.? 55' E. 
by S., force 7, and dccrc:wd by 10 p. m. to ;L 

confused seas that l d e d  unt,il 1 a. ni. o P the St$li. 

From the 15th to 1Sth the British S. S. Slavic Prince, 
C'apt. C!. W. Chambers, Penang to Aden, ex erienced 
southwest~erly winds of force i to 5, accom anie by very 
heavy sens. Mr. W. C. Freeman, secon B officer, states 
that the lowest barometer recorded was 20.64 inches 
(uncorrected), occurring at  3:$5 p. m., on the 18th, in 
13" 54' N., 57' 15' E. 

On t.he 33d the Dutch S. S. Kmcli. Cant. E. P. Ross. 
S:ihang to Perim, espcriencd a southwesikl gale south 
of Sokotra, report,ing conditions similiar to t x ose esperi- 
enced by t,he Sla.t!ic Princo. The lowest. pressure was 
20.73 inclies (uncorrected), orc.urring at  4 p. m., on the 
23cl in 10" 30' N., 51' 33' E. St this time the wind 
was SW., force '7, gradually shifting toward the south. 

SoiriA Pnr<fic Ocrlr n .-The only gnle of any consequence 
report.ec1 in blie South Pacific for this mont,h was a dis- 
t.urhance in the 1-iciinity of New Zealand that appeared 
on July 31, and wlikh until the 36th occasioned moderate 
t.o strong g n h u  with nccompanyjng high seas. The 
British P. S. Omrni t i ,  Citpt,. W. H. Smith, Wellington to 
Snn Liiis Ohispn, came &hin ita influence on the 2lst. 
'I'hc o h s ~ ~ ~ e r ,  hlr. C!. E. Smith, is quot.ed as follows: 

Galc commenced in early morning of the 2lst and increased till 
midnight.. Wind sliifbcd from S. to SW., after rounding Cape 
Palliscr. 

33d-35th. The worst. and heaviest wind and sea were esperienced 
betwccn 4 and S a. in., on t,he 25th, which was sometime after 
loivcst barometer. 

The lowest baroniet.er recorded was 39.52 inches, 
occurring :it 4 p. in. on t,he s-lth, in 29' S., 172' 51' 1%'. 
Tlis wintl at. tliis t h e  w-ns northrly, force 9. The gale 
Inst,atI t~liroiigliout~ thr  evcning of the 25th, and during 
f h t  t.imo the wind shifted t.o tlie SW. 

From the 24 t.0 3fith this same gale was esperienced 
by the Brit.is1i S. Y. J i o i r ~ t p ~ ~ . i t i ,  C!a >t. L. C. H. Worsall, 
Wellingt.on to Itnrot,ongn. Mr. FJ. Johnson, observer, 
reports t h t  t.lie lowest barometer noted was 29.47 
inches luncnrrcctcd), occurring at 3 . m. on tlie 24th, 
in 31' 31' S., 171' 40' W. The win ti at  this time was 
SE., forcc S ,  later sliift.ing to NW., thence to W. by S., 
force S, with a steadily rising barometer. 

Wind just. blew itself out. 

There were no sudden changes of wind. 

ss'- (73) DETAILS OF THE WEATHER IN THE UNITED STATES 

GENERAL CONDITIONS 
By ALFRED J. HEIC'RY 

Anticyclones (HIGHS) t,liat drift.ecl slolrvly across the 
cohtinent toward the soutlienst appeared to c1oniinnt.u 
tlie weather of t.h.e mont.li in t.he great niajority of dis- 
trich. As a whole, t,lie nionth w:i.s cool nncl dry, nltl1ougl1 
areas in Florida, thc lower Mississippi Vdlcy, ant1 t.lic 
northern Rocky Mounti:.in P1atm-m l i d  ri,bot.e-nornin.l 
temperature. The rninf;ill wiw irregu1;vl.v diat.rilmt cd; 
more than t.he normal fell itlung tho At.lii.nt.ic const sou t.li 
of t,he Virginia capes, also loc~~lly in the Ldie region ::.at1 

the middle Mississippi Vixllcy. In general, liowevrr, t,lw 
rainfall in the great majorit,y of locdit,ies wis 1)elnw t.li(: 
norma~l, t,he shortage being especi:illy no t,ict?:il)le in thi? 
lower Mississip i Valley niicl t'lie wrstrm Gulf Stntcs. 
The usual detsi r s follow: 

CYCLONES A N D  ANTICYCLONES 
By \V. P. DAY 

Tlie general movement of thc centers of cyclones during 
the m0nt.h of duly was eastward across the northern TTnit.ed 
States, and Canada (within the limits of 011serv:it ion). 

Howe.cn., 6lie lowpressure s stems crossing the field of 
ohscrvittions wero mostly o 9 the trough formation and 
soniet,imes without the usual accom anying c clonic cir- 
culation. Tlie w-cather over tlie 8 outhern i3 tates was 
entirely de ondent on the day-to-day displacements of 

The tim t.ic.ycloncs, on tlie ot,lier hand, were generally 
more >roniineiit n n d  retained their identities over con- 
s i d ( d d c  periods, notn1)ly tho Alberta HIGHS which were 
on t,lie wcntlicr clisrt :It, tlie beginning and at  the end of 
the month. 

tlicsc troug K s or lines of discont,inuity. 

FREE=AIR S U M M A R Y  

By V. E. JAKL, Meteorologist 

t.wniinecl b~ kites. nnd given in TJ,les 1 and 3, showed, 
wit.11 no imporbs11 t e~cspt~ions, close agreement with tlie 
norinnl for a.11 sections of the country re >resented by the 

able tIeptwture is in temperature, in which respect the 
nion th was generally slightly cooler than normal, al- 
thoiigli t.lie dqmrturcs were not of n decided nature ex- 

1 1  Ilw itvrri~ge free-air conditions for tlie month, as de- 

six fully ecluipl1~d aerological stations. !I? lie most notice- 
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Wind 
direction 

Meteorological conditions over Broken Arrou~, Okla.., slid Groesbeck, 
Te.r., on July  18, 1.924 

Wind 
velocity -- 

cept over the northern stakions. At Dresel, Ellendale, 
and Royal Center, the de iarture varied between lo ancl 

ages were obtained. 
While no import,ant departures are noted for any 

station, interest attaches t,o a comparison of tlie records 
a t  the different stations, par'ticularly in relation to the 
surface weather, conditions that prevailed. The records 
of two adjoining stations, viz, Broken Arrow and Groes- 
beck, may be cit,ed as an esiiiiiple. Upper-air condit,ions 
undoubtedly bore some relstion to the wide divergence 
in tlie mcipitation recorded a t  these stations. Fre- 

aroken Arrow was in marked contrast to t ie weather 
prevailing a t  Groesbeck, 300' niiles to the sout.h, where 
measurable amount of rein fd l  on only one day. The 
tabulated data indicate t,liat important differences pre- 
vailed betwe.cn the free-air wind result,ants a.nc1 avera e 
humidit.ies over these two stations. A more wester f y 
component in the upper levels is shown over Broken 
Arrow than over Grocsbeck, although it  is iiiore pro- 
nounced in the pilot balloon observat.ions, as the result- 
ants for the higher levels shown in Table 8 are baaed on 
but few kite observations. The somewhat opposed 
winds a t  t.he two stations and t,heir greater st,ren t,h a t  
Broken Arrow may be ntatrihutetl to the fact that brow- 
heck was largely under the influence of st,wgnant mmis 
during the month, while Broken Arrow frec uently lay 
in the path of TAWS and moving HIGHS, w-liicA, however, 
did not extend their influence t.o tlie Gulf. The signifi- 
cance of t.lie huniic1it.y records appears to lie in the aver- 
age low values found over Groesheck in all but the loa-cr 
levels, while on the other hand high humidities were 
prevalent over Broken Arrow n t  all levels. 

The following hble, showing a comparison of upper-tiir 
observations a t  Broken Arrow n~icl Groesbeck 011 the 
lsth,  has been selected as typical of a number of dags on 
which precipitat,ion occurred a t  Broken Arrow, ancl kite 
flights were niacle nearly simultaneously a t  both stations. 
In the record of the observat,ion a t  Broken Arrow, made 
soon after t.he occuncnce of lieav prec.ipit.at,ion; it will 

with altitude, and that t,here was a practically unbroken 
lapse rate in temperat,ure. Also, the humidity averaged 
high in the .various strat.a. At Groesheck the winds 
were unifornily from a southerly direction, and generally 
of light to nioc1erat.e force, while cn inversion in t.eni- 
perature at a nioclerute altit.ucle coincided with an al>rupt 
change to low humidit,)r that preoailed t,o the upper 
liniit of olxerration. 'fhcse condibions a.t the t,wo stma- 
tions can be reconciled with their respectire posit,ions 
relative to surrouncling p!essure dist,ribut.ion. I The upper- 
air conditions a.nd precipt,at8ion a t  Broken Arrow were 
chara.cteriatic. of its position relat,ive to a fairly well 
defined LOW, being successirely t.0 the ea.st a.nd south 
of tlie t,rough rent,er. The effects of this LOW did not 
penetrate south t.o Groeslieck, which was under t,he 
influence of a clorinant IIIGII. In fa,ct,, t31ie free-air con- 
ditions observed a t  Grocaheck on this date were q11it.e 
typical of the month, a.s will be noted by comparing with 
the averages for that st,iition given in Tables 1 and 8. 
Furtllermore, n.s the clryncss of the iiiont,h noted a.t 
Groesbcck with its ncconipanging pressure conclitkins 
extended over the West Gulf region It is probable that 
the average upper-air conditions a t  Groesbeck during the 
month are characteristic of moderate alt.itudes in the 
rear of stagnant IIIQHS. 

2' C. below normal a t  a1 1 levels for which reliable aver- 

P uent t I iunderstorms and considerable preci it ation a t  

be noted that the wind veered an c-7, increased in strcngt.Ii 

I 

inclera OC. 

~--- 

1232 2 . 4  
$22 2:. 1 
(i55 24.0 

1.72s 19.4 
3.415 8. 3 
4,319 8.1 
4, .i:m I. G 

1 1 4 1  30.3 
lilli 2% 1 

I. 832 19.3 

3.33s 11.1 

L4WJ 18.6 

3.211 18.5 

Statlon and time 

Prr r ~ n t  
93 
93 
67 
91 
100 
85 
Y1 
5: 
7s 

14 

31 

ni 

40 

nrolien Arrow: 
1U:Ol 3. m. _._____._______ ~ _ _ _ _  in:m a. m _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
1l):ON 1%. 111. --. -.-. _ _ _  _____. _ _  .- 
1n:Pi a. !n. _ _ _  . .____________. .- 
IW5S :%. in.. __. . - .- __. _ _  ___. . - 
l l :W :I. in. .-...____________.._ 
1 I :lK a. In.. -_  . . -. - - -. -. - - ~ -. . - 
1O:Oi 8 .  in. .______________ ~ .___ 
in:in :I. 111. .__.._._________.___ 
10:34a. In ..._- ~ _ _ _ _ _ _ _ _ _ _  ~ _.__ 
10:4.4 a. I U .  ___.._._.______._._. 
1l:ISx. In ............-....-..- 
11:41 3. ni __.__ ~ .._._.________. 

Clrwshrct : 

1 Surhcr. 

A good illustration of the effects of ronouncecl vertical 
currents is given in the kite and dou 7 de theodolite pilot 
balloon observations made a t  Ellendde on the 14th, 
which on that dntc? wis situated on the north edge of a 
high pressiirc? area. The balloon observation, which es- 
tended t.0 5,000 nieters nltit,utle in a general westerly 
wind. showed ninrkecl convections1 activity in the lower 
half of the iiir column. 13y comparing the ac.tua1 ascen- 
sionnl rnt,e of the hdloon with the stmdard rate to 
which it Wiis inflnt,acl, i t  was found that in the lower 
2,400 iiiet,crs it was carried along in a column of ascend- 
ing air t,liat hac1 a11 average vertical velocity of 2.7 
iiiet,ers prr scconcl, wit.h a iiinsiniuiii velocity about 
mitlway of this colu~nn of approsiniately 5.3 meters per 
second. Above 2.400 mct,ers t.he nscensional rate of the 
hnlloon IVW retarded for a frw hunrlred meters, but 
tliereaftcr t.o the uppcr limit of observation the standard 
nscensioniil rate obtniiietl. A kite flight niiicle a few 
hours earlier, the record of which is given in t,he follow- 
ing table, showed increasing humidity froiii the ground 
up to the level of cumulus clouds a t  about 2,100 meters 
from t,he surface, above which much drier air prevailed. 

Mrtcorological conrZit.ions o i w  Ellrriclale, N. Dak., on July  1.6, 199.6 

Time 

I Siirfxe. 

An illust.rnt,ion of t,he opposite effect of convectional 
action on a pilot b:dloon is given in the double theodolite 
observat.ion rnac1e.n.t Broken Arrow on the loth, on which 
tln.t,e Broken Arrow lay t,o the sout,liwest of a high-pressure 
area. This observation showed a rather uniform ascen- 
sional riit,e of 42 met,t!rs per r1iinut.e less than the standard 
inflat,ion rate, up to 2,200 meters from tlie surface, above 
which t,he halloon asct?nclerl a t  sli htly more than tlie 
stmclard ratr.. This ret,arclntion o f bhe ascensional rate 
in the lower air colunin indicat.er1 a descending current 
of about 0.7 meter per second, or  1.B miles per hour 
which was undoubt,edly of a convectional nature, as the 
indicnt,ed rate was too lnrge to be att,ributecl to the 
descent of air resulting from the assunied outflog from 
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the HIGH. This example and t,he one previously givcn 
well illustrat~e the vertical convec tional exchnnge of air 
t ical of cumulus cloud formation. A commentary on 
t i? ese observations is that rising ci1rrent.s are much more 
frequently observed in double theodolite observabions 
than descending currents, due t.o the fact that the Mter  
are usually too weak to be definit.ely revealed in bhc 
records of observations. Tliis leads to the conclusion 
that a.scending currents arc. dniost invariablg smaller in 
cross section t,linn their compensatror-y descending cur- 
rents. In the observation last cit,ed t,he wilds in the 
lower levels embraced by the downartl current were 
light easterly, above which they shift.ed abruptly to 
westerly, and finally to nort.liwest.erly in the very high 
altitudes. A velocity of 37 met.ers per seco~id, or 83 
miles per hour, was recorlled a t  11,500 inetrrs, which 
WRS the. highest velocity report.ec1 during tlic month in 

A pilot-btdloon observa.t.inn made at  Broken Arrow on 
the 33d exceeded every previous rccord for 1engt.h of t h e  
a balloon was followed by two theockdites, and wit,li one 
exception, WBS a record in t,he Unit,ecl Stnt,es for alt.it,iide 
to which a pilot balloon has h e n  definitely kiiown t.0 
ascend. This observation showed t,he bnlloon to l i a w  
steadily ascended t.o 16!000 n1etr.i-s at  a mt,c that for t,lio 
most part agreed approsim~t.r?ly wit,li tlie stnncl~irtl or 
normal ascensional rat,e. At this nlt.itude tlic balloon 
evidently became defect.ive, as f u r t h r  ol>sorration showed 
an iircgdar rise and fall of the ldloon for n prolonged 
period. The winds throughout t,liis clcpt,li OI alt,it,ucle 
were gpneral westerlj- of light relocity. 

Winds at  high alt.it.utlrs havitig R rleciclrcl easterly 
component were observed at, most northern sht,ions wit.h 
more or less frequency from the ?(I t.1, thc Gt,t i .  O v c ~  t.hc 
most southerly stations casterly winds were fnyuent 
enough to give an east component n.t. various altit,tidi~s 
in the resultants for the month. At Key IT'& and Stin 
Juan there was a st,rong easterly cnmponent~ t.hrciughout 
the month for all levels rrpreseiit,etl by sulficitwt observa-. 
tion ; while a t  Uroeshecli t,he sfbrrnoon observnbions 
showed a clecided nort,lieasterly component a t  all l e~e l s  
above 5,000 meteiu. Over both t,he nortlikrn ant1 tlic 
southern stations the eastcdy winrls a.ppsar t.o Iiave b e t ~  
associated with stationarg or slow moving high-pressure 
areas. A high-pressure area t,hnt np1)roaclieil frc im the 
Canadian Northwest towitrtl tho last of June c1rift.c.d 
slowly over the Eastern St.ates during the first dec:n~le of 
July, with which fact ma.y bc connectrd the easterly 
winds observed whenever high a1t.i tm1t.s were rciichctl at 

the observations of any pilot, balloon st n t '  ~1011. 

the northern stations cluring the first few days of the 
month. Oyer the Gulf States a condition of moderately 
high pressure persisted, with but little interruption, 
throughout the month. 

TABLE 1 .-Free-& tenperatures, relalizr hlb9Widil~e8, and vapor 
liressicres drcriitg Jii ly,  1924 

T E M P E R A T U R E  ( O r . )  

Binkrii Ar- n;exrl, Due West, Ellendale, (troA4heek. Royal Cen- 1 rnw. IIkl:%. I Nrhr. I 6. t'. I N. Dak. I Tex. 1 ter,Ind. 
A,tl- (233 i i i . )  (38li in. )  (317 in.)  (4U in.) (111 nl.) (225~1.)  

tule I , 1-,-1 I I , I . I I 

RELATIVE HUMIDITY (%) 

VAPOR PRESSURE (mb.) 

21.50 I -1.6.11 
21. =:-I. 54 
1 9 . 1 Y - - 1 . ~  
17. SQ -0. 7s 
16. i1:-0.5li 
15.73 -0.22 
14.30 +o. 12 

13.97 -3.51 

13.53 -3.38 
11.9i -2. fi? 
10.72 -2.33 
9.74 -1.04 
9.14 -1.2s 

...--. _.___. 
23.76-1.79 
21.02-1.58 
'20.79--1.36 
IS. 06 -1.22 
15.33 -1.52 
13.41 -1.63 
11.891-1.63 

TABLE 2.-Frec-nir rcsd tnnf  t r~ iads ( I ) , .  p .  s.) during Jicly. 19.94 

I Broken Arrow. Okla. Lhve l .  Nrhr. I 1)UQ \rcSt. s. c.  EllcndalP. N. Dsk.  I Clroesheck. Trx. I Royal Center. Ind. 
(141 meters) ( 2 5  meters) (217 meter>) 


